The incidence, natural history, prognosis, and electrocardiographic characteristics of idioventricular rhythm complicating acute myocardial infarction are described. It occurred as a transient arrhythmia nearly always within 24 hours of infarction in 6i (8%) of 737 patients, and was characterized by paroxysms of between 6 and 20 beats with widened bizarre QRS complexes at a rate of between 6o and go a minute. Most cases showed fusion beats and P waves dissociated from the QRS complexes, and in many cases idioventricular rhythm started during the slow phase of sinus arrhythmia. Though it usually occurred in patients with moderately severe transmural infarcts, the incidence of ventricular fibrillation and subsequent mortality was no greater than in patients with infarcts of equivalent severity who did not have idioventricular rhythm. It is concluded that this rhythm is a common and relatively benign arrhythmia complicating myocardial infarction, and that it should be distinguishedfrom ventricular tachycardia.
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A major development after the introduction of coronary care units has been the appreciation of the prognostic significance of ventricular arrhythmias occurring early after acute myocardial infarction. Frequent ventricular premature beats, salvoes of extrasystoles, ventricular tachycardia, and ventricular ectopic beats showing the R on T phenomenon, have all been shown to be precursors of ventricular fibrillation, and to warrant aggressive treatment with anti-arrhythmic drugs (Lown et al., I967) . Recently, however, a benign transient ventricular arrhythmia, with a rate slower than ventricular tachycardia, has been described, and named idioventricular rhythm (Rothfeld et al., I968) . The purpose of the present report is to describe further the natural history of idioventricular rhythm as seen in a coronary care unit, and to record its incidence, prognostic significance, and electrocardiographic characteristics.
Patients and methods
Between March I967 and December I969, 737 patients with acute myocardial infarction were admitted to a coronary care unit (Norris, I968 Patients stayed in the unit for a mean period of three days, and 53 per cent were admitted within six hours of onset of the infarct. While in the unit, io-second electrocardiogram strips were taken by nurses hourly, or whenever an arrhythmia was seen on a central oscilloscope screen. These records were subsequently studied, the data transferred to I.B.M. punch cards, and an analysis made of the types of arrhythmia which occurred.
Results
An analysis of ventricular arrhythmias showed that in addition to ventricular ectopics occurring singly or in salvoes, and ventricular tachycardia at a rate of over I00 a minute, a transient rhythm characterized by runs of bizarre widened QRS complexes, which were slightly irregular and came in runs of between 6 and 20 beats, occurred in 6i patients. The rate was between 6o and go a minute, and was always about the same as the sinus rate at the time the arrhythmia occurred (Fig. I) (Table 3) . Idioventricular rhythm nearly always occurred during the first 24 hours after onset of infarction, while ventricular tachycardia, though commonest at the onset, also occurred after the first day. Electrocardiographic characteristics of idioventricular rhythm are shown in Fig. I to 3 . In most cases, it started during the slow phase of sinus arrhythmia, with a rate slightly faster than the sinus rate at the time, and persisted for 6 to 20 beats. The beats were widened and bizarre in appearance, and fusion beats often occurred as the first or last beat of the paroxysm. P waves which were dissociated from the QRS complexes, and of similar contour to sinus P waves, were frequently seen during idioventricular rhythm (Fig. 2) . When sinus rhythm was restored, the rate was usually a little faster than immediately before idioventricular rhythm occurred, and frequently a further episode of slowing would be followed by another paroxysm of idioventricular rhythm (Fig. 3) . In one case, idioventricular rhythm was followed a few hours later by an episode of ventricular parasystole, the parasystolic beats again being of the same contour as the idioventricular rhythm beats.
In order to explore further the association Raftery et al. (I969) have regarded it as a potential forerunner of ventricular fibrillation which should be suppressed by anti-arrhythmic drugs.
The first description of idioventricular rhythm as a common arrhythmia occurring after infarction, and a separate entity from ventricular tachycardia, was made by Rothfeld and his associates in I968. These workers described idioventricular rhythm as an ectopic ventricular rhythm with a rate between 6o and IOO a minute which was transient, and only lasted between 4 and 30 beats. Using a relay telemetric system for constant monitoring, they found that the arrhythmia occurred in 36 of ioo consecutive patients with acute myocardial infarction. It usually occurred during sinus bradycardia or the slow phase of sinus arrhythmia, and unlike ventricular tachycardia it did not progress to ventricular fibrillation, nor did it influence the prognosis adversely.
The present study agrees in most respects with that of Rothfeld et al., and it is probable that the considerably lower incidence of idioventricular rhythm found by us is due to the fact that we were not using a constant recording device, so that some cases of this very transient arrhythmia may not have been recorded. This is probably the reason that idioventricular rhythm has been described so infrequently in the past, even from units practising continuous electrocardiographic monitoring and intermittent recording.
The present study agrees with that of Rothfeld and his colleagues, in the finding that idioventricular rhythm frequently started during the slow phase of sinus arrhythmia, but disagrees in that it seldom occurred during sinus bradycardia. Though not all cases started during sinus arrhythmia, and considerable sinus arrhythmia frequently occurred without idioventricular rhythm, it did appear that a change in sinus rate from faster to slower was one factor which precipitated it in a patient who was predisposed to it. Since idioventricular rhythm nearly always occurred during the first 24 hours after a moderately severe transmural infarct, it seems likely that infarcted ventricular muscle was the major factor causing it. The predisposing factor of a slowing in sinus rate, however, and frequent interaction of sinus and idioventricular pacemakers, suggest that the mechanism might be similar to that of ventricular parasystole. It was of interest that in one case, ventricular parasystole from a similar ventricular focus occurred about i2 hours after idioventricular rhythm. It is planned to study the relation between sinus arrhythmia and idioventricular rhythm further by using carotid sinus pressure and intravenous atropine to change the sinus rate. Preliminary studies on one patient at the time of occurrence of idioventricular rhythm showed a tendency for the arrhythmia to recur with carotid sinus pressure.
It is well known that differentiation of ventricular from supraventricular arrhythmias with aberrant intraventricular conduction is often difficult and sometimes impossible (Kistin, I966) . In particular the presence of atrioventricular dissociation is not necessarily an indication that an arrhythmia is ventricular, as an arrhythmia originating in the atrioventricular node can show both aberrant conduction of the QRS complexes and atrioventricular dissociation (Kistin, i966; Massumi, Tawakkol, and Kistin, I967) . The presence of fusion beats is, however, a reliable indication of a ventricular origin (Pick and Langendorf, I968), though again exceptions have been described (Kistin, i966 The benign nature of idioventricular rhythm and its lack of association with ventricular fibrillation suggests that prolonged anti-arrhythmic treatment and electrocardiographic monitoring are not necessary for patients in whom it is observed. Since the arrhythmia usually occurs early in the course of moderately severe transmural infarction, it has been our practice to treat these patients with intravenous lignocaine in a dose of i to 3 mg. a minute for one to two days, and to continue oral procainamide in a dose of 500 mg. 6-hourly for the duration of the hospital admission. That the relatively uncommon occurrence of ventricular fibrillation in patients with idioventricular rhythm is unlikely to be due to the anti-arrhythmic treatment is, however, shown by the much higher incidence of ventricular fibrillation in patients with ventricular tachycardia, who had as much or more anti-arrhythmic treatment (Table 3) . Though the administration of anti-arrhythmic drugs may be a wise precaution in all ventricular arrhythmias occurring after infarction, it is nevertheless of great clinical importance to distinguish idioventricular rhythm from other ventricular arrhythmias so that the patient and his relatives can be reassured, and prolonged electrocardiographic monitoring avoided.
